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(57) Abstract: A liquid jetting device (50) for jetting the charged droplets of solution to a base material, comprising a nozzle (51) 
disposed with the tip part thereof opposed to the base material (K) having a receiving surface for receiving the Jet of the droplets and 
having a tip part inside diameter of 30 i( m or less for jetting the droplets firom the tip part, a solution feed means (53) for feeding the 
solution into the nozzle (5 1), and a jetting voltage application means (35) for applying a jetting voltage to the solution in the nozzle 
(51), wherein the jetting electrode (58) of the jetting voltage application means (35) is installed at the rear end part of the nozzle, and 
the length of a flow passage in the nozzle is set to at least ten or more times the tip part inside diameter. 
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Gd) BO3 : Eu, YO3 : Eufj^E. B^^^^ti^tLX. Z naS i O4 : Mn, 
B aA 1 12O19 : Mn, (Ba. Sr, Mg) O • a- A 1 2O3 : Mn T^f^f, Wfe^ 
10 3t^tUT. B aMgA 1 14O23 : Eu. B a M g A 1 loOn : E u ^i:7&^^tf ^ 

n^. ±m<Dmmm^M^mmi^±\z^mzmm-^'^^rzf^\z, ^m^u>y- 

i^®?b*x;i/^a'&fls:. x5^u> • x^;U7i^ «J h^a^tej^c^^^^Ux^^ 
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x-x;w>}5 'J : SBR, r^BRyv-y^T. h'J> ; 7;i/^>^-:^ 

7.-f\y^ <Dmm(Dm0^. CRT (D^ytW(D1^0!li. FED (7W — ;U Hx^ v-a 

20 7&«^frf^;i<J:7&«T€-5. c:c-ei.i"9'J:^i:«— ^6*)icPf^^lci*u, ':fzfX^'f 

bXJ^. ii•ffi;TOJ^ (:7^jl'A. ^, a^tST^t^) ^(DTOJ. te®WJ, 

%mu:^m(r>m^m\z.^-m't^z.b.ft^x^^. 

±sByXJW5 1 \t. ^jiE-r^y X;i^7V- h 5 6 c <i:^^tC-'(*:6*)HJ^J5)c$nT*5 
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5 y^X)V5 iiz-D^^xmi 3B\z^K>-^^\zmm-t^c mi 2\t. jx 

5 1 ©«g|5tc:fett§# Tl-^^^-rr^-^^^-riJIiBJIil-eS) 0,013 At*y X)V 

5 l(3D$feOT^C^3^^^Jt7J<Mllt'c^$:^■rl^iBJS, Sll 3 Bli^TK^aiK^J^fet^^T!)^ 

vf^^:, yx;n*i^2S5 20 J X)\^(j^%^^ti^h'^(r>±^\zm.-oxnnw^ di 

15 ?)yX;UO^@Do$r2(Mm]tU, y X;U5 1 C^5fej^g|5T(Z5W<?DM®J»$ t 

MM. D] <J:^LV^S$cJ:0/h$Vi 0.5[Mm]f'IS^b, 7X;P5 1 ©5fe^M(D$e/h 

-5. T^fiS, yX;W5 105fej^®®$e)fj:^/jNg'fh;^ia^fci6{Ct(Oia«l^g|5E^ 
Di©l//4Jei^T (#il;^«*0.2[Min)) tUT't^V^, 

20 *3t, y x;i/ 5 1 (DmTtou^ d,„«c « 5[Mm] t u, y X}i<Dmm\z7—n^m 

^/c, yXM?J^0.2[jam]<=ti9;^^Vi:ii*^*M*bli, ^f^o, yX;U2 1®iS$ 
^^\Z. yX;l^5 1<Di^$ (^jiRt"S±®® 5 6c(^P±m#J¥iS36^^c^5^l±lja$) 

25 ioo[Mmiic:is^^nT*30, ^(^j^^^ttisD^j:< ?^mmizjB.\^^?]m-^mizj^^^ 
nxvi^o -?-bT, yx;n*i^i^5 2«yx;w5 1 t^©T^cfia■r-5)yx;^x^' 
- h 5 6 c<Dwmut.x^MMLxmi-^^nx\^^^(Dx. yX)i5 i o;^$$r±fB 

M<tT^C<i:lCj:OyX;H^}7lt5§5 2(D^^mtl00[nm]^±tU^o Z(D^o\Z. 

y XJH^i^tSS 5 2 ©MSSfi^ y X;^5fe$iS^c:4^^^ •& y X;k^i^m^© lo i§u±. ^ 
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5 ^fz. m 1 3 Atd^-Tck o \Z. J X;!/ 5 1 (D^jfiSg 5 2 ^1^ < 5fe)^®±lCtilt7K^ 

fi£Ly^cJ:< <ht)^Vio m^.U. El 1 6 A{3^f J:-?) Iz. yX;H^«5 2<D^3Z!i-r-5 
El 1 6 B IC^-r J: -5 JC. y XJH^liJitl^ 5 2 ©^Jzli-r ^^M^ 5 4 ffiija)5agHPtI*5tj--5 
15 7&^'r-A^®j^t>Jlc:Jl^/$$nTi/iTt)MVic ^^Id, Ell 6Clc^-rj;5lw. JX 

20 ^^aaicistt e»n-5 t^jc: y xjn^igm 5 2 icMT-s^^ge^ 5 4 s^bT^tVi 
±ii!ic^)j;-5t::s ■mwmm^\z\t. mW^\iix^v^^^h'^l^^yCfomW&m.\z 
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(n±ttl€EE8iiiP^g:) 

fitmnBEwm^m 3 5 y xjiyu- k 5 e (Dp^u-vh-oxyxjv 5 1 (d^^ 

-r7;^mji§3 o<h, littim^s 8^c:A*'1'7xmEE^cfigUTl!tal^c^-r^m^3[<h■r 
§I!taJ/t;^xmEE^E^^D•rsla:lumEEm^lS3 It. «:M^TVi^. 

10 '&^tmz^ttiim&^m\rt^o 



tzfil^. r -.mmcom^mtl (N/m). Eo:M?^(Dmn0 (F/m). d: /XJl' 
(1.5<k<8.5) fT-S. 

-m^m^f^t. /U7XmBitDC300[V]-VW1}n-^tl. A;U7>mfiE« 100[V]T 
25 EP^nSo «£oT> P±!±l©l^®®ifcmEtt400[V]«h;it'2>. 

?iJ<#:U±tti^'y K 5 6 ti, la 1 I tfeViT^t)T^lw'ia«-r-5^-7.)i 5 6 a -h. 



20 
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't(D±iz^m-r^mm<Dmm^^m0%'t'^mm 5 e b <h, zcDm^m 5 e bcD^ 
ibiz±\zM^-^n^^X)vzfu- h 5 6 c t^mpi. m.^m5 ebtjxjvzfu- 
±15^-7.^5 6 aji, i^')n>m^m^\tmm^<D^^^mmx\t±^^y^\z 
5 j:r)m0s,-^n. ^(D±.\zyi^hwj7s vm^mm-f^tmzm^'^s i^xmm.-^ 
5 4 (Dn^-y^mm. • mtHL ' mmr^ zt\z^ ^mmmmmiz^ o 57R 
4iz'ittvu^(D^^n\.x^t^^u ^p^^-^nrz^^^izmmmmm^jfm 
T^o :i(Dmmmmm^^^mm5 ehiitii^o -e-bx. :i(Dmmmmm(D±m\zm 
n.m^i (mt^NiP) (D^y^\z^y)f±aimm5 a^j^^-t^o $e.i3-5-©±tc:«, 

5 6 c-^mm-^n^o 

::.nihmii^?^5 7:^zsmm^5 4^^mm-r^. ^ut. mmiz. yxji^s i<D9tt^ 
mz7'E)vy7 7.:^-:^->^mmizj:K>m^-r^zt-cm7^mmm5 1 af)m^^ 

15 tixy XJWyu- h 5 6 c jS^^fiET-S. 

Titis, yx)v:fU'- h 5 6 c&t)fyx;u5 1 ommt. mi^mz\t. jl^^^-^. 
H^mi!^. Ni. susmo:)^otsim-^-v$>^Th&\.\ -tab, mmzj:r^yx)\^^ 

m\zmmmm^m^-t^:it\z^K>. mm\zn^^\±[hm.j^mm\z^\^^x. y 
X)v%i>^^t^^n\^nM 5 3 u ^9)i^mznm-t^ z. tt^'^mtu 

25 mf^m.m) 

n\^mm2 3it. yxj\^5i<D^iii,:^\^\zmm.tm\^m^mxxii^. ?6^7&^^^ 
\^m\zm 0^0 izmuKCD^m^noo y x^u 5 1 o^tw*^ e)^is]ii@ 2 3 cd^ 
i^]is*T®sgiHs, ~mtvx\t ioo[iim]\zmm^n^o 
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ti^. mm±\h^m 5 o y X)v 5 1 (Dmmmmz^^ mmy X)v 5 1 <o%^ 

5 1 tn\^mM2. 3 t(Dmx(D^mti\z^^mmm'j^ntz.-:)5-f3^mi^\^\'\ ^tz. 
mi$^9tmmm\z^^mf\^mm(Df±]hmm 

0 1 4 A, m 1 4 B IdJ: 0^S<*:P±a3y^e 5 0 (7)i!taii!lf^<7)iKI«$:ff -5. 0 1 4 A. 

10 mi 4B\tmm\zm\i-^n^mmtoym%^m'rmm^-c^-DX. m 1 4 AHPttB 

mz. y X)ip^m 5 2 i3«j^i^:^)5^^$nfeJi^?jfc$) D , ib^^^^^m-cju t 
7.mms o\z^^i±tiimm5 8^i!\-vxn^77.mE.f)mm\zmu^nx\^^^o 
ib^^^Wix. mm\mmr^tmz. yxji^sKD^miz^^^^^xmrniz^^m^ 
15 izm/vti:?^— 7s tixtm^^-^n^ mi 4 A) o 

^hx. ^tmmmmms iiz^Kinim^vi^xmrn^ma'^n^t. yxjvsKD 
9cii^m>xitm^-^nrzn^(Dm^^i^m\zj:^mn.t}\z^<o'mm^yX)i'5 1 (D^cta^ 
m\zmm-^n. muzmiai^rzdhm^^rL^ti^i^mfSi-^n^tmz. 
-7:hx(Dm.^izj: y)mwi)m^u 'o\^^izimm<DmmB&:h\zmvxm-^mmi!)^ 
20 ^[pimMiwHtm^n-s 1 4 b). 

±fs?^^p±m^g 5 0 ^»tc/j:v^tg!t*!fl@<7)y x;u5 1 \z^r)mm<ontw,t:n 
o (OX. J X)\^nm 5 2 i^T^« u/j:4^^^.®?gr^{3 ct D «^7:>m4' $ 

^-J6'&;i<i:7ij:<+^Mc:/jN$;^j:MMS (±ia#^{^4cJ;nii' 0.8[Mm]) {C<i:^^?S(D 
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\(Dp^mz)&\:^fzei^:^:^7.ti7.^m^'t^^t.imm.iiM. cto^jj^ 
15 mz:^::^xti7.^ti^mzm^m.mz^^\±^wmtim^\y. )^-m^<o\^Jctmm 

fz.:it\z^^^^^r.:^t>y^(D'mMttuoMm.\-mri^-h^. ^(Dm-^x^^x 
t), 75f)^—. m^tmymmms i a±i^x!i:-/)^-:>rzm^x^. ^tmmomp^ 
izmit>^:^tfj^x^. —mmxxih^:^=-7.ti7.<DWiyHt^mm-r^ti^^^iii^ 

25 ^QOmtt^) 30~45r )<^«SBl7&^ii*b<. d ;iT« 40r It-T-S. ^ 

iz^i>mi^m'p(D9J}m^mi2^::tt^<> mmms i bii<fc^tttB^$giMytc^g 
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z^^nrnz^Ki J X)\^^(k^^ 2(r>n^(D^n^^%^^z.t.i:>^x^. yxjn^ 
Wi^^2^(n>'^WL(0'm^^V\m\z\=soz.t.t>^X'^. M^\z^^^^'uot.mz. o± 

[yx;K^it!lSMSiil 

n<j^-^'^^^7LX?f\-^(D^^^Tx\=i^fz.^m^^m^^^^xT\zmm^. 

<D±Mm (/X;i/<£-^0) tl4ott^ D,.Do.D,„. H (01 2#flS) ©li^t^TtC 

15 j\m'm.<o%mz'D\^^x)^WL^^'^':>tz.^(oxh^. 

1 [/xm] 

49 [Mm] 

5 1 [ m] 

99liiiJii] 



D,= l Imid] , 
No. 2 

D,= l [jum] , 
20 N o . 3 

D,= l [/xm] . 
No. 4 

D, = 1 (um] , 
No. 5 
25 D, = 1 [ M m] . 
No. 6 

D,= l [/xm] . 
No. 7 

D, = 1 [/xm] , 



Do=2[/xm]. D, 

Do=2[/xni], D, 

Do=2[/xm], D, 

Do=2(/xm], D, 

Do=2[/xm). D, 

D„=2[/xm]. D, 

Do=2[/xni]. D, 



= 5[Mm], H= 

= 5[/xm], H= 

— Sl/xm], H= 

;=5[/xm], H= 

i=5[/im], H= 

i=5[jixm], H= 

= 5[/im]. H = 
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No. 8 

D,= l[Atin], Do=2[Min]. D,„=5liLtm]. H=100[Min] 

^ 1 mi]tvx 100 \Bi(D9taimm^-*)->-:/^) >^v. {2)f±mms. : W7 
7.mi£<S: sooivL iJiifciiy'^jVT.mmsriooivitb, (3) y xjw^i^A^ e)*n^mis^ 

T-cDSggi 100[ ju m], ( 4 ) ^g^^^TKTfe D , '^(Dm^imi^ : 8[cP] (8 X 10-2[Pa • S]) . 
10 hbSEirC : 108[Qcm]. mmmtl SOX loatN/mlT^ 0.(5) &m^:f5^7,&mtVX 

$ y X;Uil5$ H ^I^SiSitSt^ 50 f&T^^ 50[Mm]^:b/c<i:^i3> ntttllS 

20 $e>{3, /x;i/i^$ H ^(H^mm<D loo fgr^-s looL^^miiL^t^ic. i^- 

XU-V(D±Mm {y^X)V^^t5) \ziin^ D,, I (liIl2#Bs) ©fiS^I^T 
II ^ t- # ^ ^ ^ ct -5 II E. O y X {^f4ia (7) M#4 ^ g 7iH:AT IC 7]^ i" 
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N o. 1 

D,= l(Mni]. t = 2[uin]. H=10[Atiii]. ^tKMSIE : Hit. 90 [" ] 

5 N o. 2 

D,=i[*tin], t=\[um], H=io[Min]^ mMmmimi^. m^^nmsoi'] 

No. 3 

D,= l [tim], t = 0. 2[Minl. H=10[/zin]. Jt^K^ftUH : IS b. mU:^^ 90 [° ] 

10 mmmi^) 

No. 4 

D,= l [Mm], i=l[uw]. H=10[Aiin]. ®7j<^31M : ^t^Mco^?^ 1 3 A), 

mmMm 90 c ] ^^^md 

N o. 5 

15 d,= \[um], t = 0. 2[An)]. H=J0[//Jii]. i^7j<3Jaai^ : + (0 

13B). ^#4:^^901"] 
No. 6 

D, = l(Min). t = 2(/iin), H=10Imid], JS7j<M3@lIi : 5feSS®+^^M (131 
3B), <^^^^90['] (Mf^MU) 
20 N o . 7 

D,= l[Mjn]. t = l[MJi)]. H=lGUni]> Jt7K3ja§iBi : ^fet^S + ^^j^ia (gl 1 

3 B). mmnm. 4or ] 

No. 8 

D,=iiMin]. t=o.2(Mni]. H=io[Aiini, ^y^mm : i^^m+^mm m 
25 13B). mmMm4or] mmmD 

No. 9 

D,= )[Min]. t = 0. 2[/iin]. H=10[uni). i@7KMiim : ^i^l5j + ^l-^® (El 

13B), mmMmzor] mmmv) 
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^ HkHzitLT mm<Datmmm^-^>zf')>^v. {2)^tttinE.: jut 

5 7.mi±^ 300[V], VtthJVlxnS.^ lOO[V]tL. (3) 7 X;V$fe5S75^^^|p]m<i* 
-C(Dmm lOO[Aim], (4)mm\t7KX'hK).'t(D!^mmi^:8[cP] (8X 10-2[Pa S]), 
Itffitri : 108[Qcm]. a®3S:'3 30X lO-3[N/mlT& 0,(5) Stg^:^? 

10 gt)j^^^tt(^^</i=b<DSr 5 ^-r^m^mm^n-Dtzo 

1 (hJti^UT. /X;i^^M<7)il®iP$ t $:raiEtSt;:#bVi i[Mm]i:U;^c.h#(N 
o . 2 ) H;tx^14c!)^bVirS]±;&^M?^'J$n, t Srl*llH5jl:g© 1 /4 J: D 0.2[jti 
mltb^ci^ (No. 3) \Z.\t^i^fs.^^}Ltmm^fVtz.. 

^5!i9ifli^istt/c±i^ (No. 4) \zz-^'^<DH±.tmm^nfz. 
m\z.^i^^mm.^WLmz.^'^ (no. 5) ti^bi.i^rs^r±(^i^±7:>^*mijj$n/c. 
20 ^m.x. jx)'\/%m^\z.»m(r>w^^mi \ t.t^^^ (no. s) us 

^ 2or ]<h-r^ii-gr (No. 9) t3iijtx^ttcD{£T7i^«]$n/to ^nii. \mn 

25 ^bfec:^:*^l^Ht%Ae>n^. 
I ?g tt ttl IS a © 31181 |5i ] 
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(4) 



:^mMx\t. ^m^^m^ >^i^:jLy hi5^\z^i^x^rz-t xjim^m^n 
#^u> ^i}t^^iii^'^^tvx$t^<brix\,^tjit}^-orzmm\zid\,^x. ■^^t.Ox. 

mmzmt^^mHi\^rz<Dx&.T\zm^^, 
i;xT <Dmm\t. ±t'i^:^3tm(DmmmmxmmLtzmw-^ii!,mm\zmm'^mx 

i/i*, [f^^d(o/X)i^\zmm\^mm^mA\^. mutvxommw-m^m^'o 
ho^-^izmmz^m^'^^fzt^m-t^o z<Dm^^w\i siztTs-To :i<Dtt. 
y X)v^m\zmn-^n^m.^it. yX)Vifct^<D^nmzm^-r^tiR^i^. 



d< 




(5) 




(7) 
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Q : y X)ixt^m:im^^ti^nn (o, eo'-M^<Dmmm (F/m), 
£ -.m^cDmm.^ (F/m), h: >^ X)\^-mm^'im (m), a-. yx;i'rt!fBa)iig 




(8) 



-C#Ae>n§. ;i:iTk : Jt<fiJ^icT'. y XJUJ^^bc/Jiifld J: 0 m^*^ 1.5-8.5 
igSODfiiS:^ 0,#<<Oi^'&5jg^<h#Ae)n^,(P. J. BirdseyeandD. A. Smith, 
Surface Science. 23 (1970) 198-210). 




Q 



loc 



loc 



(9) 



(?)» (8), (9) ^^K^ a=\ h^Xf^X. 



2s^V V SgpF^ 



^/2 A:.^//2 



(10) 



-15. y X)\^9t^^%i\zn^-)i>mw(Dm.w^ti^^s tt^t. 
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(11) 



10 if)^vtm(om^m.f£^^^^o rut>t>. ^ (6) i^^z^^ (i 3) <t«5. 



m\z^-ox^m-^n^m^<D?^^^m.\.ft^'&x'\t. mmyxMzti.^iz^ijt\'K 

{z^o^tiim&(oi&yf)^-pj^ttji^. 
20 #m©?inj:^ti:tti«. yxjiri^mzion^mw mm.) (D^mtm^-c^y^o 
^mcDmm^tmmmmzj^-DT^^^m^'^mmtmx^n^. 





(1) 
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T = 



cr (2) 

nr-c, £ \ mm.(r>mmm (F/m), a :mm<ommM (s/m) t^-s. mw.(D 

■^\^At. iSg^J^i^^^ fclHz] iT-Si, 



Cl®<h#, J X)V^m2um. Hffi 500V IKD^-^. J X)v^m.m 
G 10-i3m3/s <i:^t»t)'5cl<t*^T#-5j&^ ±IB(Z)0il<Z)*^#:©^^, lOkHz T'© 
10 nt!±l*^nTtgfj:CDT, 1 j^^-Cc^)*/M!±fcBaa lOfl (:7xi:. h 'J v Ifl : IQis 
1) iSe?^jifi£T-#S. 

20 $e>l^. yX;i/i:S*-^^OSgi§ftH. 500[Mm]Uj!.TtC'f^cO:i<h 1:1^:19, Jt?S(^ld: 
25 LTtjJ^ti. 




(14) 
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Eiectrowetting 9Jbw<^mm-r^rzisb<DmMX'h^. -i-^ummf)^^ X)v^m^T 

5 ^mBrnzt^^^^m^^ Z. omm^^fS. <th Eiectrowetting 9J}W:\t^ d ^ tMW 

^WiZ:iiVy^JX)V(Dmmt^\lxm. J XM^t'^lnm. ^nmSJfi ZQQV 

30 ^flE(0 Eiectrowetting 5^)11 t3;^^o CK^ffi:^^. ^]^<Olt^\Z\t. ^ 

10 -^-i^xh^t^mm(Dyx)vmmn>^<D'^B(DM.is'^\tM^ti^hK>. :L(om^n.m 

mi±(oii^i (V), Epjp«i£if» (f) <D^n^n<DmmzUK> . ^n^ti\z$) 

\z^^xmo^x<^mx. Ec^Tx<D\±tii\tmmx$>^o ^nn^Ec&.±-r 
tj,t>-^^tii'^mm^^m\zi6\,^x. yxjv-mm^^mih) twMZ(Dm^ 
(v)0r^vzit. ii^ts^itmomm^^c. >^ xji-mmmm^t^ibftm'^^ 

izmcmn^m^u-oTzti^xh. Dni-nmizj:^imuEizj:-DX. mm^ 
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^> mmu^) ^(omL ^mmm. xit. ni$-^xit^-7.h^<D 
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ii ^ (D ig H 

10 50 m±lC^^L>^cJ:i:Sri|#^tTSii^©i5H^13glC|S«c®*K«^liffi 

So 

thioo m&.±\zm.^ Ltz z. t ^i^mt-r^m^commf^ i m\z$m<Dmi^\±thi^ 

So 

15 4. Brfi5yX;K7)5ti^gis-eoyx;KDM®M$^yx;i'$femfc:*3itsyx;w 

5 . tifiEy x;p®5t^gBT© y x;KDig®j¥$ ^ y x;w3feM{c*3tt^ y x;i/ 

*<7)$isH^ 1-5 m(Di^-rnt^ i m\zmm<om^^±tiimmo 
7 . muy X)\^<D^^m^ y X)vmm.^(D^'L-mzn-r^mmmtiyrz:it^ 
mmt-r^m^(Dmmf^ i - e ^KDv^-rn*^ i m\z$m(Dmi$.i±ihmmo 
25 8. Hutsyx;KD^i^ffioM^^s*. (^^M^®<7)^^j&mtByx;n^giE!^ 
o^^bmtw-ntu^^m^ 90 mt: vtzm^^iz) 30-45 st^sesi: 
!f^wit'r^m:^(DmmfB 7 ^^nismcD^ft^ttai^So 

9. HyfSyX;KDtfFl2l^g|5it^*^* 20[Mm]7l^?^T$)^c:i^if#m<i:-r'5lf*<^ 

igH^ 1 - 8 m<D\^^rM^ 1 ^icta«ic(^?^#:i4ai^ao 
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1/20 

mi A 




-20 -10 0 10 20 

yX;Ucl3»i>A^b(Dg§^( urn) 



21 IB 



E 

LOJ 

CM:! 

G 

1^1 



5^ 




-20 -10 0 10 20 
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